Differential effects of K(ATP) channel blockers on [(3)H]-noradrenaline overflow after short- and long-term exposure to (+)-oxaprotiline or desipramine.
To test whether prolonged uptake blockade can lead to changes in the function of ATP-dependent potassium (K(ATP)) channels we investigated in rat neocortex slices the effects of K(ATP) channel blockers on electrically evoked [(3)H]-noradrenaline ([(3)H]-NA) overflow after short- (45 min) and long-term (210 min) exposure to the NA uptake blockers (+)-oxaprotiline or desipramine (1 microM each). The K(ATP) channel blocker glibenclamide (1 micro M) increased the evoked [(3)H]-NA overflow by 42% after short-term uptake inhibition. This effect was confirmed by tolbutamide and glipizide, two other K(ATP) channel antagonists. The evoked [(3)H]-NA overflow was enhanced by 73% following short-term uptake blockade (15 min) and by 110% following long-term blockade (180 min). After long-term blockade (210 min), however, glibenclamide failed to further enhance the overflow of [(3)H]-NA. The alpha(2)-autoreceptor-mediated feedback control was not involved in the glibenclamide-induced increase in [(3)H]-NA overflow after short-term uptake blockade or in the increase in [(3)H]-NA overflow due to long-term uptake blockade per se. The Na(+)/K(+)-ATPase inhibitor ouabain diminished the glibenclamide-induced enhancement of [(3)H]-NA overflow after short-term uptake blockade, suggesting that an operative Na(+)/K(+)-ATPase is the prerequisite of activation of K(ATP) channels. These results suggest that short-term uptake blockade activates the Na(+)/K(+)-ATPase, thereby reducing intracellular ATP which allows transient opening of K(ATP) channels. Activation of the Na(+)/K(+)-ATPase may increase the Na(+) gradient, probably over the membrane of noradrenergic nerve terminals. The resulting hyperpolarisation leads to inhibition of the evoked overflow which can be reversed, i.e. enhanced, by K(ATP) channel blockers. In contrast, longer lasting uptake blockade seems to reduce the activity of the Na(+)/K(+)-ATPase and hence the consumption of ATP. As a consequence, reduced Na(+) and K(+) gradients may facilitate transmitter release. Closure of K(ATP) channels by accumulating ATP may further promote membrane depolarisation and transmitter release. The unexpected effect of longer exposure to uptake blockers could be somehow related to the clinical time latency of the antidepressant efficacy of monoamine uptake blockers.